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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To equalize potentials held by respective 
picture element electrodes and to form an uniform 
display image by connecting the picture element 
electrode to a data signal line through a switching 
element which is controlled through a scanning signal 
line. 

CONSTITUTION: When scanning signals Sa and Sb are 
applied to scanning signal lines 13a and 13b at the same 
time, the application of the signal Sb between picture 
element electrodes 12a and 12b is completed earlier. At 
this time, there is no variation in potential on a signal 
line 13c. The potential of the electrode 12a which is 
adjacent across a floating capacitor Cpg drops under the 
influence, but the electrode 1 2a is connected to a data 
signal line 14, so the potential recovers to the potential 
of data signal by charging. Then when the application of 
the signal Sa to the signal line 13a ends later, the 
variation in the potential of the adjacent signal line 13b 
already ends, so the same condition with the case of the 

electrode 12b is obtained and the drop potential has the same value. Consequently, the 
potentials that the respective picture element electrodes hold become equal and the uniform 
display image can be obtained. 
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Application No. 10/629,591 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) An output control circuit, which is used together with 
transf e r m e ans a transfer device in which a numb e r plurality of unit circuits that shift a starting 
pulse sequentially in synchronization with a clock signal are in cascade connection with each 
other, and gen e rates generate a set of a positive logic output signal and a negative logic output 
s ignal which signah which is an inversion of the positive logic output signal bas e d signal, 
based on an output signal from each of the unit circuits, the output control circuit 
having x omprising: 

a first logic operation unit which, based on an output signal from a unit circuit 
and an output signal from a subsequent-stage unit circuit, generates an output signal that is 
enabled in a period while the output signals from the two unit circuits are enabled at the same 
time, and, time; and 

a second logic operation unit which generates the positive logic output signal 
and the negative logic output signal based on the output signal from the first logic operation 
unit, and controls an enabling period of at least one of the positive logic output signal e^-and 
the negative logic output signal based on the output signal from a first logic operation unit in 
a subsequent-stage output control circuit. 

2. (Currently Amended) The output control circuit according to claim 1 A 
charact e riz e d in that 

the second logic operation unit has -having a first system that generates the 

positive logic output signal based on the output signal from the first logic operation unit, and 
a second system that generates the negative logic output signal based on the output signal 
from the first logic operation unit, 

-3- 



Application No. 10/629,591 

wh e r e in one of a system, the first system or the second system, having a 

longer delay time a has -having a logic circuit that controls an enabling period of the positive 
logic output signal or the negative logic output signal which should be generated in one of the 
system based on the output signal from the first logic operation unit in the subsequent-stage 
output control circuit. 

3. (Currently Amended) The output control circuit according to claim 2^ 
charact e riz e d in that 

the output signal from the first logic operation unit is -being enabled at low 

level and 

and-the logic circuit in the second logic operation unit is -being a NAND circuit 
that is included in the second system, and controls the enabling period of the negative logic 
output signal based on the output signal from the first logic operation unit in the subsequent- 
stage output control circuit. 

4. (Currently Amended) The output control circuit according to claim 3 a 
charact e riz e d in that 

the output signal from the unit circuit is -being enabled at high level, 

the first logic operation unit has- having a NAND circuit, 
the first system in the second logic operation unit has -having a first inverting 
circuit that inverts an output signal from the NAND circuit in the first logic operation unit and 
then outputs the signal as the positive logic output signal, 

the second system in the second logic operation unit has -having a second 
inverting circuit that inverts the output signal from the NAND circuit in the first logic 
operation unit and then outputs the signal, and the logic circuit that operates inversion of a 
logical product of the output signal from the second inverting circuit and the output signal 



Application No. 10/629,591 

from the first logic operation unit in the subsequent-stage output control circuit and then 
outputs the inversion of the logical product as the negative logic output signal. 

5. (Currently Amended) The output control circuit according to claim 2 X 
characterized in that 

the output signal from the first logic operation unit is- being enabled at high 

level, and 

and-the logic circuit in the second logic operation unit is- being a NOR circuit 

that is included in the first system, and controls the enabling period of the positive logic 
output signal based on the output signal from the first logic operation unit in the subsequent- 
stage output control circuit. 

6. (Currently Amended) The output control circuit according to claim 5^ 
characteriz e d in that 

the output signal from the unit circuit is -being enabled at low level, 

the first logic operation unit has -having a NOR circuit, 
the second system in the second logic operation unit has -having a first 
inverting circuit that inverts an output signal from the NOR circuit in the first logic operation 
unit and then outputs the signal as the negative logic output signal, and 

the first system in the second logic operation unit has- having a second 
inverting circuit that inverts the output signal from the NOR circuit in the first logic operation 
unit and then outputs the signal, and the logic circuit that operates the inversion of the logical 
sum of the output signal form the second inverting circuit and the output signal from the first 
logic operation unit in the subsequent-stage output control circuit and then outputs the 
inversion of the logical sum as the positive logic output signal. 



-5- 
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7. (Currently Amended) The output control circuit according to claim 2 , further 
comprising characteriz e d by having a level conversion circuit that converts amplitude of 
signal in a previous stage of the logic circuit. 

8. (Currently Amended) The output control circuit according to claim 7 a 
charact e riz e d in that 

the output signal from the unit circuit is- being enabled at high level, 

the first logic operation unit has- having the NAND circuit, and 
the second logic operation unit has -having the second inverting circuit that 
inverts the output signal from the NAND circuit in the first logic operation unit, 

the level conversion circuit that converts an amplitude of each signal of the 

output signal from the NAND circuit in the first logic operation unit and the output signal 
from the second inverting circuit and then outputs the signal, 

a first inverting circuit that inverts the output signal, which is level converted, 
from the NAND circuit in the first logic operation unit, and then outputs the signal as the 
positive logic output signal, and 

the logic circuit that operates the inversion of the logical product of the output 
signal, which is level converted, from the second inversion circuit, and the output signal, 
which is level converted in the subsequent-stage output control circuit, from the first logic 
operation unit, and then outputs the inversion of the logical product as the negative logic 
output signal. 

9. (Currently Amended) The output control circuit according to claim 7 a 
charact e riz e d in that 

the output signal from the unit circuit is -being enabled at low level, 

the first logic operation unit has -having the NOR circuit, and 
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the second logic operation unit has -having a second inverting circuit that 
inverts the output signal from the NOR circuit in the first logic operation unit, 

the level conversion circuit that converts the amplitude of each signal of the 
output signal from the NOR circuit in the first logic operation unit and the output signal form 
the second inverting circuit and then outputs the signal, 

a first inverting circuit that inverts the output signal, which is level converted, 
from the NOR circuit in the first logic operation unit, and then outputs the signal as the 
negative logic output signal, and 

the logic circuit that operates the inversion of the logical sum of the output 
signal, which is level converted, from the second inverting circuit, and the output signal, 
which is level converted in the subsequent-stage output control circuit, from the first logic 
operation unit, and then outputs the inversion of the logical sum as the positive logic output 
signal. 

10. (Currently Amended) The output control circuit according to claim 1 3 further 
comprising charact e riz e d by having an electric current amplification unit that is provided in a 
later stage of the second logic operation unit and performs an electric current amplification 
for respective output signals from the second logic operation unit and then outputs the signals 
as the positive logic output signal and the negative logic output signal. 

1 1 . (Currently Amended) The output control circuit according to claim 1 , further 
including characteriz e d by having a holding unit A provided in a later stage of the second logic 
operation unit , that holds for holding respective output signals from the second logic 
operation unit bi-directionally, wher e in respective signals from the holding unit are -being 
output as the positive logic output signal and the negative logic output signal. 

12. (Currently Amended) A driving circuit, which drives an electro-optic 
apparatus having a number of scan lines, a number of data lines, pixel electrodes and 
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switching elements arranged in a matrix pattern corresponding to intersections of the scan 
lines and the data lines, the driving circuit charact e rized by having. comprising: 

a transfer m e ans device in which unit circuits that shifts a starting pulse 
sequentially in synchronization with a clock signal are in a cascade connection with each 
other, and 

an output control m e ans device having a number of the output control circuits 
according to claim 1 . 

13. (Currently Amended) An electro-optic apparatus,, charact e riz e d by 
having, comprising: 

a number of the scan linos J ines; 
a number of the data Mnefr jines; 

the pixel electrodes and the switching elements arranged in a matrix pattern 
corresponding to the intersections of the scan lines and the data lines, 

a image signal line through which an image signal is supplied, 

a number of switching circuits provided corresponding to each of the data 
lines, in which an on/off control is performed by a set of a control signal that is enabled at 
high level and a control signal that is enabled at low level, and one terminal is connected to 
the data line and the other terminal is connected to the image signal line, and 

the driving circuit according to claim 12, which supplies the positive logic 
output signal and the negative logic output signal to each of the switching circuits as the set of 
the control signals. 

14. (Currently Amended) An electronic instrument , comprising characteriz e d by 
having the electro-optic apparatus according to claim 13. 
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ABSTRACT OF THE DISCLOSURE 
A ^The invention provides a data line driving circuit 200 has that can include a shift 
resistor unit 2±&-in which respective shift resistor unit circuits Ual to Uan+2 are in cascade 
connection with each othe r. The circuit can also include^ aftd an output signal control unit 
220 comprisin g having respective operational unit circuits Ubl to Ubn+1 . A NAND circuit 
54-4 controls an enabling period of a negative sampling signal based on an output signal from 
a NAND circuit 5-H-in an subsequent-stage operational unit circuit. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It has the liquid crystal panel by which the pixel electrode was connected to the data signal 
line through the switching element with which switching is controlled by the scanning signal line. It is 
the liquid crystal display of an active matrix with which the scanning signal-line drive circuit which 
impresses a scanning signal to two or more adjoining scanning signal lines simultaneously was prepared. 
About two adjoining scanning signal lines to which a scanning signal is impressed simultaneously 
Between the pixel electrodes of two trains connected to these scanning signal lines through the 
switching element, respectively A liquid crystal display equipped with the scanning signal timing- 
control circuit which terminates impression to timing earlier than the scanning signal which impressed 
the scanning signal impressed to the located scanning signal-line side to the scanning signal line of 
another side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

this invention relates to the liquid crystal display of an active matrix used for the display of a color- 
television picture etc. 
(Prior art) 

By color-television methods, such as NTSC, the scan of one screen (frame) is divided into the odd 
number field and the even number field, and the interlace method which scans by jumping over the one 
scanning line at a time in each field is adopted. And in a liquid crystal display, when it is going to 
display such a video signal by the high resolution based on the interlace method, 2 simultaneous- 
scanning methods are used. 

Here, the composition of the TFT active-matrix substrate in a liquid crystal display is shown in a view 7. 
This TFT active-matrix substrate connects the pixel electrode 12 to these in the shape of a matrix 
through TFT (TFT) 15, respectively while forming many the scanning signal lines 13 and the data signal 
lines 14 on a substrate 11. Moreover, the common counterelectrode which is not illustrated is arranged 
through the liquid crystal layer at the opposed face of this TFT active-matrix substrate. The data signal 
of each data signal line 14 will be sent into the pixel electrode 12 connected to the scanning signal line 
13 concerned by this composition through TFT 15 through which it flowed when the scanning signal was 
impressed to each scanning signal line 13. And after impression of a scanning signal is completed and 
TFT 15 intercepts, the potential of a data signal is held with the capacity of a liquid crystal layer etc. at 
each pixel electrode 12, and it comes to be updated by the degree this potential of whose is impression 
of a scanning signal. Therefore, even if it is the matrix method which impresses a scanning signal to a 
scanning signal line in order, in each pixel electrode 12, the potential of a data signal can always be held 
and it can be impressed by the liquid crystal layer. 

It is made for the 2 above-mentioned simultaneous-scanning methods to impress a scanning signal to 
two adjoining scanning signal lines 13 simultaneously in such a liquid crystal display. Namely, as 
shown, for example in an octavus view , it sets to the scan of the odd number field. As a scanning signal 
is simultaneously impressed to the scanning signal line 13 of 1 Mo tome and 2 Motome first and a 
scanning signal is simultaneously impressed to the scanning signal line 13 of 3 Motome and 4 Motome 
later than a degree during the 1 horizontal scanning Make it impress a scanning signal to odd number 
Motome's scanning signal line 13, and the scanning signal line 13 of even number Motome located in 
this degree one by one simultaneously, and it sets to the scan of the even number field. A scanning 
signal is first impressed to 1 Motome's scanning signal line 13, and a scanning signal is simultaneously 
impressed to the scanning signal line 13 of 2 Motome and 3 Motome later than a degree during the 1 
horizontal scanning, like the scanning signal line 13 of further 4 Motome and 5 Motome It is made to 
impress a scanning signal to two adjoining scanning signal lines 13 in which combination differs from 
the time of the scan of the odd number field simultaneously. Therefore, although the scanning signal line 
13 and the pixel electrode 12 of **** are needed for the old scanning signal line 13 compared with the 
case of the simple scanning mode which impresses one scanning signal at a time, the picture of the high 
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resolution based on the interlace method can be acquired. 
(Object of the Invention) 

By the way, when a scanning signal is impressed to the above-mentioned scanning signal line 13, the 
potential of the pixel electrode 12 connected to this will fall rather than the potential of a data signal in 
response to the influence of the parasitic capacitance Cgd between the gate-drains in TFT 15 at the time 
of the impression end of a scanning signal. That is, in the case of a simple scanning mode, when the gate 
voltage at the time of the flow in TFT 15 and interception is set to VGHVGL, respectively and capacity 
of the liquid crystal layer in the pixel electrode 12 is set to CLC, only the potential deltaV about shown 
by the following formula (1) will fall rather than the potential of a data signal 
deltaV=(VGH-VGL) xCgd/(CLC+Cgd) - (1) 

But in the case of a simple scanning mode, such a potential fall is common about all the pixel electrodes 
12. For this reason, if only fall potential deltaV shifts the opposite voltage impressed to a 
counterelectrode, it is easy to maintain to 0 DC balance of the voltage impressed to a liquid crystal layer 
by alternating current drive. 

However, in the case of the 2 above-mentioned simultaneous-scanning methods, as shown in a view 9, 
you have to take into consideration the influence of the stray capacity Cpg between the scanning signal 
lines 13 which adjoin the side which is not connected to the pixel electrode 12 and this pixel electrode 
12 besides a parasitic capacitance Cgd. That is, since change of potential also produces scanning signal- 
line 13b which adjoins the side which is not connected about such scanning signal-line 13a and pixel 
electrode 12a located among 13b with the scanning signal Sb when the scanning signals Sa and Sb are 
impressed to the scanning signal lines 13a and 13b of illustration, fall potential deltaV at the time of the 
impression end of the scanning signal Sa is shown by the following formula (2). 
deltaVl- (VGH-VGL) 
x(Cgd+Cpg)/(CLC+Cgd+Cpg) -- (2) 

However, about pixel electrode 12b of another side, since the scanning signal is not impressed to 
scanning signal-line 13c which adjoins the side which is not connected yet and there is no change of 
potential, fall potential deltaV comes to be shown by the following formula (3). 
deltaV2=(VGH-VGL) xCgd/(CLC+Cgd+Cpg) - (3) 

For this reason, in spite of connecting pixel electrode 12a and pixel electrode 12b to the same data signal 
line 14 and giving the same data signal voltage, the difference of delta VI and delta V2 arises in the fall 
potential at the time of the impression end of a scanning signal, and, as for subsequent maintenance 
potential, the direction of pixel electrode 12b serves as high potential. 

Therefore, in the conventional liquid crystal display, when a scanning signal was simultaneously 
impressed to two or more scanning signal lines, the difference arose in the luminosity of the pixel which 
adjoins on the same data signal line, and the problem that picture quality deteriorated had arisen, 
this invention aims at offering the liquid crystal display which nonuniformity does not produce in the 
luminosity of a pixel in the drive method which impresses a scanning signal to two or more scanning 
signal lines simultaneously by shifting the impression end stage of the scanning signal in two scanning 
signal lines, and enabling it to hold potential on the conditions that each pixel electrode is the same, in 
view of the above-mentioned situation. 
(The means for solving a technical problem) 

The liquid crystal display of this invention is equipped with the liquid crystal panel by which the pixel 
electrode was connected to the data signal line through the switching element with which switching is 
controlled by the scanning signal line. It is the liquid crystal display of an active matrix with which the 
scanning signal-line drive circuit which impresses a scanning signal to two or more adjoining scanning 
signal lines simultaneously was prepared. About two adjoining scanning signal lines to which a scanning 
signal is impressed simultaneously It has the scanning signal timing-control circuit which terminates 
impression to timing earlier than the scanning signal which impressed the scanning signal impressed to 
the scanning signal-line side located between the pixel electrodes of two trains connected to these 
scanning signal lines through the switching element, respectively to the scanning signal line of another 
side. The above-mentioned purpose is attained by that. 
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(Operation) 

When the scanning signals Sa and Sb are simultaneously impressed to the scanning signal lines 13a and 
13b shown in a view 1 by the above-mentioned composition, the scanning signal Sb of pixel electrode 
12a first connected to these scanning signal lines 13a and 13b and scanning signal-line 13b located 
among 12b ends impression previously in time tl. And since fall potential deltaV in pixel electrode 12b 
in this case does not have change of potential in scanning signal-line 13c like the conventional case, it is 
shown by the same following formula as the above-mentioned formula (3). 
deltaV=(VGH-VGL) xCgd/(CLC+Cgd+Cpg) - (4) 

Moreover, after the scanning signal Sb of scanning signal-line 13b ends impression previously in this 
way, the potential of pixel electrode 12a which adjoins through stray capacity Cpg also once falls in 
response to influence. However, since TFT 15 is still switch-on and pixel electrode 12a is connected to 
the data signal line 14 in this case, charge is performed immediately and it returns to the potential of a 
data signal again. And since the potential of scanning signal-line 13b which already adjoins has 
completed change after the scanning signal Sa of scanning signal-line 13a is late for the next time t2 and 
ending impression, it becomes the same conditions as the case of pixel electrode 12b, and fall potential 
deltaV also becomes the same value as the above-mentioned formula (4). 

Consequently, since according to the liquid crystal display of this invention the potential fall at the time 
of the impression end of this scanning signal will become the same when a scanning signal is 
simultaneously impressed to two scanning signal lines, the potential which each pixel electrode holds 
becomes equal, and a uniform display image can be obtained. 

In addition, in order to make uniform impression time of the scanning signal to each scanning signal 
line, you may make it also shift the timing of an impression start of a scanning signal according to the 
timing of this end. Moreover, when impressing a scanning signal to three or more scanning signal lines 
simultaneously, it can carry out similarly by shifting the timing of an impression end of a scanning 
signal in order between every two adjoining scanning signal lines. 
(Example) 

this invention is explained below about an example. 

Views 2 are the timing diagram a view 2 or the 6th view shows one example of this invention, the block 
diagram of a liquid crystal display and a view 3 indicate the block diagram of a scanning signal-line 
drive circuit, and a view 4 indicates operation of a scanning signal-line drive circuit to be, the timing 
diagram which shows operation at the time of odd number field scanning [ in / a liquid crystal display / 
in a view 5 ], and a timing diagram which shows operation at the time of even number field scanning / 
in / a liquid crystal display / in a view 6 In addition, ** which gives the same sign to the component 
which has the same function as the conventional example shown in the view 7 or the 9th view . 
this example is a liquid crystal display for displaying the picture of color television of an NTSC color 
TV system on a liquid crystal panel. 

The TFT active-matrix substrate of the liquid crystal panel 1 in a liquid crystal display forms much the 
pixel electrodes 12, the scanning signal lines 13, the data signal lines 14, and TFT15 on a substrate, as 
shown in the view 7 of the above. And each pixel electrode 12 is connected to the data signal line 14 
which adjoins through between the source-drain terminals of TFT 15 as shown in a view 1. Moreover, 
each of this TFT 15 will flow through between source-drain terminals, if it connects with the scanning 
signal line 13 which a gate terminal adjoins and the scanning signal of high-level voltage is impressed to 
this scanning signal line 13. 

Each scanning signal line 13 distributes even number Motome and odd number Motome of an every 
other to right and left, and the TFT active-matrix substrate of the above-mentioned liquid crystal panel 1 
is pulled out, as shown in a view 2. And each scanning signal line 13 of this odd number Motome is 
connected to the scanning signal-line drive circuit 2, and each scanning signal line 13 of even number 
Motome is connected to the scanning signal-line drive circuit 3. These scanning signal-line drive circuits 
2 and 3 consist of output buffers 2c and 3c which hold the output of the shift register circuits 2a and 3a 
to which a start signal is shifted one by one according to a clock signal, the level-shifter circuits 2b and 
3b from which the output of these shift register circuits 2a and 3a is pulled up on level required for the 
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drive of TFT15, and these level-shifter circuits 2b and 3b, and are outputted to each scanning signal line 
13, as shown in a view 3. Moreover, as shown in a view 2, the start signal which serves as the 
foundation of a scanning signal from the timing-control circuit 4, respectively, and the clock signal of a 
horizontal scanning period period are inputted into the shift register circuits 2a and 3 a of these scanning 
signal-line drive circuits 2 and 3. Therefore, as shown in a view 4, the scanning signal to which the start 
signal was shifted one by one will be outputted to each scanning signal line 13 connected to these 
scanning signal-line drive circuits 2 and 3 [ a horizontal scanning period every ]. In addition, in this 
case, impression is started synchronizing with falling of a previous clock signal, and impression ends 
each scanning signal synchronizing with the standup of a next clock signal. 
The above-mentioned timing-control circuit 4 outputs a start signal and a clock signal based on the 
synchronizing signal separated from the video signal That is, about a start signal, synchronizing with a 
vertical synchronizing signal, at the time of the scan of the odd number field, it outputs to the scanning 
signal-line drive circuits 2 and 3 simultaneously, and only 1 horizontal scanning period delays and 
outputs the start signal to the scanning signal-line drive circuit 3 rather than the scanning signal-line 
drive circuit 2 at the time of the scan of the even number field. Moreover, a clock signal advances 
slightly the phase by the side of the scanning signal-line drive circuit 3 rather than the scanning signal- 
line drive circuit 2 at the time of the scan of the odd number field, at the time of the scan of the even 
number field, rather than the scanning signal-line drive circuit 2, delays slightly the phase by the side of 
the scanning signal-line drive circuit 3, and outputs it. 

Operation of the liquid crystal display of the above-mentioned composition is based and explained in a 
view 5 and the 6th view . 

When the scan of the odd number field is performed by the interlace method Since the start signal from 
the timing-control circuit 4 is simultaneously outputted to the scanning signal-line drive circuits 2 and 3 
A scanning signal is first impressed to the scanning signal line 13 of 1 Mo tome and 2 Mo tome 
simultaneously. Next, only a horizontal scanning period will be overdue, a scanning signal will be 
simultaneously impressed to the scanning signal line 13 of 3 Mo tome and 4 Mo tome, and a sequential- 
scanning signal will be impressed to two scanning signal lines 13 of odd number Motome and even 
number Motome following this similarly hereafter. Moreover, when the scan of the even number field is 
performed, a start signal is previously outputted to the scanning signal-line drive circuit 2 from the 
timing-control circuit 4, only 1 horizontal scanning period is late for the scanning signal-line drive 
circuit 3, and a start signal is outputted. For this reason, when a scanning signal is first impressed to 1 
Motome's scanning signal line 13, later than a degree only in a horizontal scanning period, a scanning 
signal will be simultaneously impressed to the scanning signal line 13 of 2 Motome and 3 Motome, and 
a sequential-scanning signal will be henceforth impressed to two scanning signal lines 13 of even 
number Motome and odd number Motome following this. Consequently, the display of the scanning line 
of odd number Motome and even number Motome following this is performed in the odd number field, 
the display of the scanning line of even number Motome and odd number Motome following this will be 
performed, and each pixel of a liquid crystal panel 1 can display now the picture of the high resolution 
by 2 simultaneous-scanning methods which applied to the interlace method correspondingly by this in 
the even number field. 

Moreover, in the above-mentioned odd number field, in order that the timing-control circuit 4 may 
advance slightly the phase of the clock signal to the scanning signal-line drive circuit 3, as for the 
scanning signal impressed simultaneously, even number Motome's scanning signal line 13 starts 
impression early slightly rather than odd number Motome ? s scanning signal line 13 in fact, and an 
impression end stage also becomes early. Therefore, in the scan of this odd number field, scanning 
signal-line 13a shown in the view 1 will correspond to odd number Motome's scanning signal line 13, 
and scanning signal- line 13b will correspond [ even number Motome ] scanning signal-line 13. For this 
reason, since the potential of the scanning signal line 13 (13c) which the potential held at the pixel 
electrode 12 (12b) connected to even number Motome f s scanning signal line 13 (13b) which impression 
of a scanning signal ends previously adjoins and which is not connected does not change, only the fall 
potential deltaV shown by the aforementioned formula (4) becomes a low value from the potential of a 
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data signal. And in order that the scanning signal line 13 (13b) of the point which the potential held at 
the pixel electrode 12 (12a) connected to odd number Motome's scanning signal line 13 (13a) which 
impression of a scanning signal ends later than this also adjoins and which is not connected may already 
have finished changing potential, only the same fall potential deltaV as the above becomes a low value. 
Furthermore, in the above-mentioned even number field, in order that the timing-control circuit 4 may 
delay slightly the phase of the clock signal to the scanning signal-line drive circuit 3, as for the scanning 
signal impressed simultaneously, odd number Motome's scanning signal line 13 starts impression early 
slightly rather than even number Motome's scanning signal line 13 in fact, and an impression end stage 
also becomes early. Therefore, in the scan of this even number field, scanning signal-line 13a shown in 
the view 1 will correspond to even number Motome's scanning signal line 13, and scanning signal-line 
13b will correspond to odd number Motome's scanning signal line 13. For this reason, since the potential 
of the scanning signal line 13 (13c) which the potential held at the pixel electrode 12 (12b) connected to 
odd number Motome's scanning signal line 13 (13b) which impression of a scanning signal ends 
previously adjoins and which is not connected does not change, only the fall potential deltaV more 
nearly same than the potential of a data signal as the above becomes a low value. And in order that the 
scanning signal line 13 (13b) of the point which the potential held at the pixel electrode 12 (12a) 
connected to even number Motome's scanning signal line 13 (13a) which impression of a scanning 
signal ends later than this also adjoins and which is not connected may already have finished changing 
potential, only the same fall potential deltaV as the above becomes a low value. 

Since the conditions at the time of the impression end of this scanning signal become the same for every 
scanning line and the potential which each pixel electrode 12 holds becomes equal when a scanning 
signal is simultaneously impressed to two scanning signal lines 13 with 2 simultaneous-scanning 
methods according to the interlace method according to the liquid crystal display of this example the 
above result, the uniform display screen can be obtained. 
(Effect of the invention) 

Since the potential fall at the time of the impression end of these scanning signals can be made the same 
when a scanning signal is simultaneously impressed to two or more adjoining scanning signal lines 
according to the liquid crystal display of this invention so that clearly from the above explanation, the 
potential which each pixel electrode holds becomes equal, and a uniform display image can be obtained. 



[Translation done.] 
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DRAWINGS 



[A view 1] 




[A view 2] 
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A view 3] 
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[A view 4] 
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[A view 5] 
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[A view 6] 
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[A view 7] 
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[A view 9] 
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